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APPLICATION OF INTEGRAL EQUATIONS IN THE THEORY OF DIFFUSION IN THREE-COMPONENT METAL SYSTEMS I, Introdaction
It was a purpose of many authors to find a convenient and concise mathematical framework -as logical extension of the Fick's law -for the description of interdiffusion in multicomponent metallic solid solutions. It is assumed that interstitial components diffuse interstitially and the substitutional components diffuse by a simple exchange mechanism. Thus complications involved in a vacancy mechanism and the associated Kirkendall effect [5] are ignored as well as the general system of one-dimensional diffusion equations for multi-component diffusion in metallic alloys is of the form [l] ,
where c a , (a =1,2,...,n-1) denote concentrations of (n-1 ) "components and D« . coefficients of concentrations. J In the papers [2], [4] there are discussed solutions of the system [1] with the coefficients being constant. In general case the coefficients D^ are variable and moreover they depend on the unknown concentration^ c a . In the paper [ô] an interesting attempt is made t; -iiscuss the problem of three-component system in case of variable coefficients depending linearly on two concentrations cx|,c 2 of alloy elements. 
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where the functions f a are given.
We shall try to show the possibility of applying directly to the problem (2) It is easy to show that the solution || v^f | of the problem (12), (13) in case D * 0 is of the form
where 9. and D are defined by (8), (9) and D 
where K is'a positive constant, K = max (2k.,,2k. -Jp-si, 1),, 12 d=1»2. By virtue of the inequality (17) we can assert that the improper integrals (11) are absolutely convergent.
A simple calculus permits us to obtain tlie matrix of fundamental solutions of the system (2) The system (38) can be examined by the method of successive approximations, like the system (59) in the paper [il] -and one can prove that a unique solution exists for every (x,t) £ (-M ,+ » ),x [0, e](where £ is sufficiently small positive constant) that the functions g_ =-3-and that lim 0,= , \ « ox t~o = f"(x).
Thus the solution of the system (38) gives also the solution of the system (36) and of the Oauchy problem (2), (3). 
